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Studies were made on histochemical changes of the human adrenals. There was no great difference in histochemical findings between essential hypertensive patients and normotensive subjects. In zona glomerulosa, enhanced activities of enzymes were remakrably observed in case of renal hypertension.
In primary aldosteronism, hypertrophy occured to the non-tumorous portion in case of the zona glomerulosa and increased enzymatic activity was recognized in this zone. 10 u in thickness at -20° C. Frozen tissues were attached to slides and allowed to leave at room temperature for 20 minutes. The dehydrated sections were incubated in reactive solutions for 30 (G-6-P DH) to 45 (3$-HSD) minutes at 37°C, gently washed in phosphate buffer solution (pH 7.0), fixed first in 10% formalinephosphate buffer solutions (pH 7.0) for 15 minutes, and then immersed in 10% ethanol for 15 minutes. The refixed sections were washed by running water and embeded with polyvinyl pirolidone. The incubation medium mentioned above are shown in Table 2 and Table 3 .
II RESULTS
Activities were investigated of 3 $-hydroxysteroid dehydrogenase (313-HSD) and glucose-6-phosphate dehydrogenase (G-6-P DH) in the adrenal cortex. The enzymatic activities were graded as follows : -H-, intensely positive, +, positive, -, negative.
3 /3-HSD activity with dehydroepiandrosterone (DHA) as substrate
Studies were made on the relationship of the 3 ,Q-HSD activity, urinary aldosterone excretion and blood pressure. The results were shown as follows ( Incubation medium of 313-HSD. Incubation medium of G-6-P DH. 2. G-6-P DH activity Activities of G-6-P DH in zona glomerulosa were carried out just same method as 3 ,S-HSD. The results of which were as follows. (Fig. 6,7 ,8,9,10,11) The subject is a normotensive female. 
III DISCUSSION
The true cause for hypertension is obscure even today. It will be clarified simply from studies on the renin-angiotensin-aldosterone system. If an increase in activity of this system was cause of hypertension, it would be observed in every type of hypertension.
But most previous investigators, except a few, are opposed to this presumption. 1,4,25,28)
Interest, however, in the relationship between the adrenal cortex and hypertension has been longstanding,20) and various methods have been used to study the glomerular zone of the adrenal cortex. 7111)12116117) They include a method in which the thickness of the zone and the size of individual cells are measured '21) the zona glomerular index,'') and a method in which the zona glomerulosa adulta is compared with the zona glomerulosa infantum.24) Although the conclusions has not been by any means fully clarified by these methods, it has become increasingly clear that subtle relationships do indeed exist between adrenal cortex and hypertensive disorders, however, at the present time these relationships are not so clear as to be capable of being formulated in terms of general principles). By our observations previously described, there was no great difference in blood pressure or the urinary aldosterone excretion between subjects with the slightly hypertrophic zona glomerulosa and those with the normal zona glomerulosa'$). From the pathological findings and the estimation of the steroid, we observed, it was impossible to say the accurate function of this zone. Then authors applied histochemical scrutinies in the adrenal cortex, considering the relationship between blood pressure and enzymatic activities of 313-HSD and G-6-P DH. Rubbin and his collaborates' 1,11,2" reported the distribution of the 3)9-HSD in adrenals in 1957. From the early observation has Fig. 11 . Cells of the zona glomerulosa showed marked enzymmatic staining as well as that in Fig. 10 . (G-6-P DH, x400). The subject is a female with clinical evidence of Cushing's syndrome.
sprung the clear recognition of an increase in this enzymatic activity in the zona glomerulosa and zona fasciculate of the human adrenals'. These enzymes in the zona fasciculata belong to the system of NADP-dependent dehydrogenase and are respectively increased in the soluble component of cells." Accordingly, 3 ,3-HSD is a enzyme spread diffusely within the cell, transmits hydrogen of the donor to tetrazolium through NADP dehydrogenase (TPN diaphorase), and forms formazan by reducting tetrazolium14) . Therefore it might be considered to be a NADP -dornor-tetrazolium reductase .14,15)
On the other hand, it is well known that G-6-P DH converts G-6-P into 6-P glucuronic acid in the pentose cycle, and that this acid changes into ribose-5-phosphate, which participates in the synthesis of RNA. It is presumed that NADPH (TPNH), produced in the pentose cycle, is utilized in the process of hydroxylation. Furthermore, aldosterone accelerates the synthesis of RNA in the nucleus of the epitherial cell. RNA acts as messenger and stimulates the synthesis of the enzyme which takes part in the supply of energy required for the transportation of sodium. Edelman8"0' suggested that an action of aldosterone through enhancing sodium entry from urine into the transport system is eminently reasonable in the light of his concerts of the sodium transport system, and proposed a hypothesis that aldosterone might give energy to that a Na pump by the aid of RNA. On the other hand, it can be stated that for most of the enzymes studied their concentrations is maximal in the regions where it can be presumed . that their role in steroid hormone synthesis would be greatest. So it seemed neeessary for the authors to study not only 3 R-HSD but also G-6-P DH in the cells synthetizing aldosterone. These studied were actually conducted and gave results shown in Fig. 6,7,8 . The cases of increased enzymatic activities, observed by the authors, were found mostly in primary aldosteronism and renal hypertension. Besides, they revealed high amount of urinary aldosterone excretion. These results are of interest when compared with the morphological changes of the zona glomerulosa1". It is presumed that histochemical changes may possibly precede morphological changes. 
